Changes in Children's and Parents' Physical Activity Levels During the COVID-19 Pandemic:
A Literature Review
Abstract
Objectives: The purpose of this literature review was to gain an understanding of the impact that the
COVID-19 pandemic and associated closures have had on the physical activity levels of children (ages 012) and their parents/guardians.
Methods: To identify relevant literature, a comprehensive database search was conducted. Specifically,
studies including keywords: parents, children, physical activity, and COVID-19 and their related terms
published between March 2020 and August 2021 were screened for inclusion.
Results: A number of articles have been published which suggest that structured/organized physical
activities and team play opportunities have decreased during COVID-19 restrictions, while home-based
unstructured play and outdoor play have increased. Children who are older, girls, and from lower
socioeconomic statuses faced increased barriers and experienced larger decreases in physical activity
levels compared to younger children, boys, and those from higher socioeconomic statuses. In addition,
an increase in sedentary time and screen time across all children was found. Lastly, studies show that
amount of parental support has a profound impact on children’s physical activity levels during COVID19, and parental physical activity levels have also changed during the pandemic.
Conclusions: The findings reveal that the COVID-19 pandemic and closures have affected physical
activity levels among children and parents.
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Introduction
COVID-19 (coronavirus disease-2019) was declared a global pandemic by the World Health
Organization (WHO) on March 11, 2020 and was followed by a series of public health measures intended
to reduce the spread of the virus (World Health Organization, 2021). Stay-at-home orders, restrictions
on access to public places, and community-wide lockdowns were implemented to minimize the spread
of disease and instances of outbreaks (Public Health Agency Canada, 2021). In Canada, this led to many
families being confined in their homes for extended periods of time; and, for individuals caring for
children and youth (e.g., parents, guardians), these governmental regulations dramatically impacted
lifestyles and reduced opportunities to engage children in physical activity. For example, many
supportive environments (e.g., schools, community sports, centres, and public parks) were deemed
inaccessible because of mandated physical distancing measures in Canada Public Health Agency Canada,
2021), leaving families with very little options to engage in physical activity-related behaviours. As such,
an exploration of the impact of COVID-19 to date on the physical activity levels of children and
parents/guardians is warranted.
Prior to the onset of COVID-19, physical inactivity levels of young children have been a major
public health concern in Canada (Roberts et al., 2017). Physical activity levels of parents, as well, were
found to be on average 10 minutes lower than those of non-parents (Adamo et al., 2012). According to
the Canadian 24-Hour Movement Guidelines, children aged 5-17 should be engaging in at least 60
minutes of moderate to vigorous physical activity (MVPA) per day (Tremblay et al., 2016). In addition,
engaging in muscle and bone strengthening activities is just as important, and should be part of weekly
routines (Tremblay et al., 2016). Infants (<1 year) should have at least 30 minutes of a variety of physical
activities, toddlers (1-2 years) should have 180 minutes of a variety of physical activities, and
preschoolers (3-4 years) should spend 180 minutes on a variety of physical activities with at least 60
minutes on energetic play (Tremblay et al., 2017). However, in 2017, only 36% of Canadian children

were meeting these MVPA guidelines; and most recently, a study by Guerrero et al. found this number
had fallen to just 18.2% amid the COVID-19 pandemic (Roberts et al., 2017; 2020). This is alarming as
physical inactivity can lead to an increased risk of being overweight/obese, developing cardiovascular
disease and diabetes, and increases the likelihood of negative mental, emotional, and social health
outcomes (Centers for Disease Control and Prevention, 2020). Furthermore, a decrease in physical
activity has been correlated with increased sedentary behaviour and screen time, as well as
disturbances in sleep patterns (Centers for Disease Control and Prevention, 2020), that can also lead to
negative health outcomes (cite).
Although a large proportion of Canadian children and families have been affected by the
pandemic in one way or another, the degree of impact it has had on their physical activity varies
between different demographic, geographic, and socioeconomic backgrounds. Furthermore, parents
and guardians also play a crucial role in shaping their children's health behaviours and levels of physical
activity (Colley et al., 2017). For example, they can influence their children’s physical activity levels by
giving encouragement, being their role models, and providing material support (e.g., financial,
equipment, transportation, etc.; Colley et al., 2017). Similar to how physical activity levels among
children have changed due to the pandemic, physical activity levels among parents and guardians have
also been trending downwards (Curtis et al., 2021). As such, the purpose of this paper is to explore
changes in physical activity in children aged 12 and under, and parents/guardians due to COVID-19.
Given the negative health outcomes of physical inactivity on children throughout their lifespan and the
impact that COVID-19 has had on available physical activity opportunities, this review aims to encourage
the development of new public health strategies and measures that will improve physical activity levels
among children. In addition, because parents play such an important role in facilitating and supporting
children’s physical activity opportunities (Colley et al., 2017), changes in parental physical activity levels
must also be explored. As society reverts back to its “old normal” and COVID-19 public health measures

relax, the possibility of having improved health policies for the betterment of children can be seen as a
positive outcome in the aftermath of this pandemic.

Methods
Study Design and Data Searches
A comprehensive database search was performed on OVID MEDLINE to identify relevant literature on
the physical activity levels of children and parents during the COVID-19 pandemic. A search strategy was
constructed to find studies published between March 2020 and August 2021. Specific subject headings
and keywords including: parents, children, physical activity, and COVID-19 and their related terms were
included. 13 relevant articles were found and used for data analysis/extraction.
Inclusion/exclusion criteria
Studies pertaining to physical activity levels of children under 12 and parents/guardians during COVID19 were included. Online survey analyses, interviews, cross-sectional studies, decision tree analyses,
literature reviews, and scoping reviews were included. Studies looking physical activity levels of youth
without information on children under 12 were excluded. Non-English language articles that did not
have English translations were excluded. No restrictions were placed on the country in which the study
was performed or on the length of follow-up periods.
Data analysis
Relevant information was extracted from the 13 studies investigating (1) levels of organized sport, (2)
levels of unstructured activity/free play, (3) sedentary behaviours, (4) amount of screen time, (5) impact
of demographics and socioeconomic status, and (6) impact of parental behaviours.

Results
Impact of COVID-19 on Various Types of Physical Activity

Organized Sport
A common theme found in the literature was an overall decrease on average in physical activity
levels of children (Moore et al., Yomoda & Kurita, 2021; Nathan et al., 2021; Pelletier et al., 2021;
Tulchin-Francis et al., 2021; Štveráková et al., 2021; Reece et al., 2021; Guerrero et al., 2020; Dunton et
al., 2020; Okely et al., 2021; Paterson et al., 2021, Sá et al., 2020; Perez et al., 2021, Curtis et al., 2021).
This relationship has been explored by many articles worldwide, as well as in Canada. In a national
survey conducted by Moore et al, 4.8% of Canadian children (0-12) and 0.6% of youth (13-17) were
meeting combined movement behaviour guidelines during COVID-19 restrictions (2020). The same was
seen in a Brazilian survey conducted by Sá et al. in which 46.1% of parents reported that their children
were engaging in lower levels of physical activity as a result of the pandemic (2021). These declines in
physical activity; however, are not as clear cut as they may appear, and to analyse these variations,
multiple articles have broken down the term "physical activity" into different categories (Nathan et al.,
2021; Pelletier et al., 2021; Reece et al., 2021; Yomoda & Kurita, 2021; Dunton et al., 2020; TulchinFrancis et al., 2021). The decline in physical activity was greater among children that specifically
participated in community-based or organized team sports, such as basketball, soccer, etc. (Yomoda &
Kurita, 2021; Nathan et al., 2021; Pelletier et al., 2021; Tulchin-Francis et al., 2021). For example, a study
by Nathan et al. found that organized physical activity levels in children decreased by 65% in Australia.
This can be attributed to increased cancellations of organized physical activity in public locations, such
as community centres, due to COVID-19 regulations and social distancing guidelines. Many team sports
are played in close proximity to others with high levels of physical contact (i.e., hockey), which can
increase the transmission of the virus. According to Pelletier et al., many parents had positive views
about these closures as they minimized the risk of viral transmission (2021). In addition, a survey of
American families conducted by Perez et al. about restrictions on organized sport indicated that stay at
home mandates and lockdowns restricted children’s opportunities for physical activity due to decreased

accessibility to these activities (2021). This was supported by the study by Reece et al. that reported that
due to community restrictions in Western Australia, parents/guardians reported that 40% of children's
voucher activities were postponed, 38% continued in a modified form, 12% were cancelled and only 6%
remained unaffected (2021).
Other than organized physical activity, according to a survey conducted by Tulchin-Francis et al.
in the United States moderate to vigorous physical activity (MVPA) scores also decreased significantly
from 46.7 to 34.7 as measured by the Godin Leisure-Time Exercise Questionnaire (2021). This same
survey; however, indicated that light physical activity (PA) levels remained constant from 10.0 to 9.9 as
measured by the Godin Leisure-Time Exercise Questionnaire, which was not a significant decrease
(2021). This was supported by the study by Moore et al., which also cited that only 23.8% of children
and 13.2% of youth were meeting MVPA guidelines (2020). The exact reasons behind why there was a
significant decline in MVPA scores, while light PA levels remained constant could be an important area
of further study.

Unstructured Activity/Free Play
On the other hand, multiple studies found increases in free play/unstructured physical activity
and duration in children during the COVID-19 pandemic categories (Nathan et al., 2021; Pelletier et al.,
2021; Reece et al., 2021; Yomoda & Kurita, 2021; Dunton et al., 2020; Tulchin-Francis et al., 2021). A
survey by Nathan et al. reported an increase of 23% in the minutes per week of unstructured physical
activity (2021), which was supported by another survey by Dunton et al. which reported that 90% of
children were participating in some kind of unstructured activity, such as running around or playing tag
(2020). Although public recreational spaces were closed, outdoor play in the yard or street around the
house increased by 12.9%, outdoor play in the park or playground or outdoor recreation area increased
by 94.7%, and active indoor play at home increased by 31.7% (Nathan et al., 2021). This indicates that

although recreational facilities were closed, a vast majority of families were still trying to schedule
physical activity opportunities in some way. New technologies also benefited multiple families, with
almost a third of children using some sort of remote/streaming services (e.g., online dance lessons) for
activity classes and lessons during the early-COVID-19 period (Dunton et al., 2020). According to a
survey by Reece et al., the overall weekly minutes of total physical activity did not change in the children
and families surveyed, but further analysis is needed to assess whether the intensity of activity is still
constant (2021). Similarly, increases in unstructured play have been reported, but it is yet to be explored
whether free play during the COVID-19 pandemic had the same health benefits and level of required
intensity as organized team play (Dunton et al., 2020).

Impact of Demographics and Socioeconomic Status on Physical Activity Levels
Shifting the focus from the type of physical activity, children from different demographic groups
and socioeconomic statuses also displayed a range of differences in physical activity during the COVID19 pandemic. According to studies by Sá et al., Štveráková, et al., and Guerrero et al., girls had a greater
decrease in physical activity than boys (2020, 2021, 2020). In the Štveráková, et al. survey, although both
male and females showed a decrease in physical activity from pre-COVID-19 to post-COVID-19, females
scored two points lower than males on the distributed Physical Activity Questionnaire. In contrast,
according to a study by Yomoda and Kurita, the decrease in physical activity was more prevalent in boys
than in girls (2021). Other than gender, age was also an important factor in determining changes in
physical activity (Yomoda & Kurita, 2021; Paterson et al., 2021; Dunton et al., 2020; Tulchin-Francis et
al., 2021; Reece et al., 2021). The literature was consistent in the sense that older children and
adolescents were more likely to have a decrease in physical activity compared to younger children
(Yomoda & Kurita, 2021; Sá et al., 2020; Paterson et al., 2021; Dunton et al., 2020; Tulchin-Francis et al.,
2021; Guerrero et al., 2020). In the study by Tulchin-Francis et al., the drop in overall physical activity of

pre-schoolers was 4.7 points on the Godin Leisure-Time Exercise Questionnaire, as compared to 17.2
points for high schoolers (2021).
Furthermore, differences in physical activity were also seen between children of different
socioeconomic statuses and housing types. Children from lower income households reported greater
declines in physical activity, as compared to children from higher income households (Perez et al., 2021).
The study by Perez et al. indicated that children from lower income households had less access to
outdoor space, which impacted their opportunities to engage in physical activity (2021) In addition, a
study by Guerrero et al. reported that children from families with an annual household income of ≥ CAD
100,000 were more likely to adhere to the Canadian 24-hour movement guidelines than children from
lower income households of incomes ≤ CAD 99,999 (2020). This was attributed to less access to outdoor
recreational space and having fewer opportunities to be physically active during COVID-19 closures. On
a global scale; however, children from low- and middle-income countries were more likely to meet
physical activity guidelines than children in high-income countries (Okely et al., 2021). A huge factor
pertaining to these changes were attributed to more active ways of transportation (e.g., riding a bike
rather than using a car). Housing type also had a huge impact on physical activity levels in children.
Children who live in detached houses, rural areas, houses with more space, and with more family
members, had less of a decrease in physical activity as compared to children who lived in other settings
(Yomoda & Kurita, 2021). Even though there were restrictions on community recreational centers, if
families had access to outdoor spaces and equipment, they were still able to support their children's
physical activity than families who did not have access to these things (Perez et al., 2021; Yomoda &
Kurita, 2021; Okely et al., 2021).

Impact of COVID-19 on Sedentary Behaviours and Screen Time

Physical inactivity, sedentary behaviours, and screen time have been closely linked in the
literature. Multiple articles report that COVID-19 closures have led to an increase in both sedentary
behaviours and screen time (Sá et al., 2020; Paterson et al., 2021; Dunton et. al, 2020; Reece et al.,
2021). The article by Dunton et al. reports that children engaged in about 90 min of school-related
sitting and over 8 h of leisure-related sitting a day, which is consistent with findings by Reece et al.
reporting that most children’s screen time increased a lot by 48% and a little by 37% (2020; 2021). The
study by Reece et al. also reported that children from higher socioeconomic areas had greater increases
in screen time than those from lower socioeconomic areas (2021). The study by Sá et al. also reported
that the increase in screen time was greater in boys than in girls (2020). Sedentary time also had a 22%
increase in parents, as reported by the study by Curtis et al. (2021).

Impact of Parents/Guardians on Children’s Physical Activity Levels and Impacts on Physical Activity
Levels of Parents/Guardians
Parents and guardians are the primary decision makers in a child’s life, and thus, play a crucial
role in shaping their health behaviours and physical activity levels (Colley et al., 2017). According to the
study by Guerrero et al., Canadian parents who adhered to the Canadian 24-Hour Movement Guidelines
were more successful in increasing their children's and youth's outdoor physical activity and sport
involvement since the COVID-19 outbreak began (2020). They also had higher parental perceived
capability in restricting screen time. On the other hand, parents who felt lower levels of perceived
capability were less successful in maintaining their children's and youth's outdoor physical activity and
sport levels, and amount of screen time. Parental support, involvement, and encouragement were a key
factor in determining physical activity levels in children and youth, with more support correlating with
higher physical activity levels (Yomoda & Kurita, 2021; Perez et al., 2021).

Although parental support is key, it is important to highlight that parents' and/or guardians'
ability to support their children was greatly impacted by COVID-19 and other factors (i.e., financial,
logistical, transportation factors, etc.). Parents with higher amounts of stress, both COVID-19 related
and non-COVID-19 related, were less likely to meet physical activity guidelines than those that felt a
lower amount of stress (Okely et al., 2021). Parents and children reported that they felt fear and anxiety
in keeping their families safe from the virus, and thus, were feeling more pressure in finding altered
ways to stay active (Pelletier et al., 2021). Moreover, parents and guardians from higher-income
households (≥ CAD 100,000) were more likely than those from lower income households (≤ CAD 99,999)
to support their children’s physical activity levels by providing a wider range of opportunities (e.g., paid
extracurricular activities, such as swimming lessons) (Guerrero et al., 2020). In conclusion, COVID-19
closures have had immense effects on the stress levels and financial conditions of families that also
impact their ability to engage their children, and themselves in physical activity.
Compared to how the closure of COVID-19 has affected the health and physical activity of
children, it has also affected the physical activity levels of parents/guardians. According to a study by
Curtis et al., 64 parents/guardians reported on average that they did 50 fewer minutes of light physical
activity during COVID-19 restrictions (2021). They also reported engaging less in team sports such as
boating or sailing but reported higher levels of cycling in the community (2021). Another study by
Tulchin-Francis et al. found that 29.9% of parents reported decreases in physical activity of 2 points or
more during the pandemic on the Godin Leisure-Time Exercise Questionnaire (2021). Other than
physical health, both parents and children reported negative feelings due to spending less time with
peers but reported positively on spending more time with their family (Pelletier et al., 2021). Reduced
physical activity levels for parents during COVID-19 is also problematic for their own health (Curtis et al.,
2021). A review by Colley et al. reported that parents/guardians with lower physical activity levels are at
a greater risk for adverse health outcomes (2017). It also found that parental health behaviours are

positively correlated with the amount of physical activity that their children engage in (Colley et al.,
2017). Parents that had higher levels of physical activity had children that engaged in more physical
activity. However, parental support and encouragement were found to have a stronger correlation with
improved child physical health than that of parental modelling of health behaviours; however, both
factors were overall important for the physical activity engagement and health of both children and
parents/guardians (Colley et al., 2017).

Conclusion
The COVID-19 pandemic has had a profound impact on the physical activity levels of children
and parents. While participation in organized/structured play and team sports has decreased due to
COVID-19 closures and social distancing guidelines, families are finding ways to engage in more homebased unstructured play and utilizing outdoor spaces for additional physical activity. However, due to
the vast differences in child physical activity levels between children with different demographic,
socioeconomic, and geographic backgrounds, more needs to be done to promote the physical activity
levels of key groups (e.g., older adolescents, girls, children from lower socioeconomic statuses, etc.).
Increasing access to outdoor spaces and play equipment, as well as increasing support for the physical
and mental health of parents are key strategies in improving physical activity levels. There is an
immediate need for policy makers, educators, researchers, and practitioners to prioritize developing
solutions to increase physical activity levels during COVID-19 and try to ensure that these changes lead
to positive long-term physical activity improvement in the population.
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